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Introduction
Saccharinate (sac) is a versatile poly-functional ligand, shown to adopt a variety of coordination modes, and consequently its coordination chemistry has been widely studied [1] .
The coordination chemistry of thiosaccharinate has also received recent attention [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , but that of benzisothiozolinate (bit) remains virtually unexplored [19] [20] 
Chart 1. Ligands used in this work
Palladium complexes find widespread applications in homogeneous catalysis with those containing cyclic metalated chelating ligands (termed palladacycles) being particularly prevalent [22] [23] [24] [25] [26] . An early example of such a complex is binuclear [Pd(Me 2 NCH 2 C 6 H 4 - 2 N,C)(-Cl)] 2 (1) prepared by Cope and Friedrich in 1968 [27] and subsequently widely studied [28] [29] [30] [31] [32] [33] [34] [35] [36] . Classic reactivity patterns of 1 include so-called "bridge-splitting" upon addition of two equivalents of a monodentate neutral ligand (L) 
are also accessible. All three disubstituted derivatives have been crystallographically characterised allowing metric parameters to be compared and significant structural differences to be identified. We also detail the synthesis and crystal structure of
, formed from the bridge-splitting reaction of 1 with 2-amino-3-methylpyridine (ampyH) (Chart 1).
Experimental

General methods, reagents and instrumentation
1 H NMR spectra were recorded on a Varian Unity spectrometer using d 6 -DMSO as solvent.
IR spectra were recorded on Shimadzu FT-IR 8400 spectrophotometer in the 400-4000 cm -1 range as KBr discs and in the 200-600 cm -1 as CsI discs Elemental analyses were carried out at Al Al-Bayt University, Jorden using a Euro vector EURO EA300 elemental analyser.
Melting points measured on a Gallenkamp melting point apparatus and are uncorrected.
Conductivity measurements were carried out on 10 -3 molar solutions using a digital conductivity meter. Benzisothiazoline (Hbit), sodium saccharinate (Nasac) and 2-amino-3-methylpyridine (ampy) are commercial products used as received. [Pd(Me 2 NCH 2 C 6 H 4 -
, 2-acetylamino-3-methylpyridine (acmpy) [38] , thiosaccharin (Htsac) [39] and sodium benzisothiozolinate (Nabit) [19] were prepared by literature methods. 
Molecular structure determinations
Crystals of suitable for X-ray crystallography were mounted on a glass fiber and all geometric and intensity data were taken from this sample using a STOE-IPDS diffractometer (2) (3) (4) or Oxford Diffraction Supernova with Atlas detector (7) with Mo-Kα radiation ( = 0.7103 Å, graphite monochromator). Absorption corrections were made using the IPDS software package [40] . All structures were solved by direct methods and refined using fullmatrix least-square routines against F 2 with SHELXL-97 [41] . Non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms were included in the models by calculating the positions (riding model) and refined with calculated isotropic displacement parameters. Illustrations were generated using DIAMOND 3.0 [42] .
Crystallographic data is summarised in Table 1 . 
Results and discussion
Chart 2. Binding modes of ligands used in this work
In all three complexes the cyclometalated N,N,-dimethylbenzylamine ligands bind in a chelate manner the cyclometalated ligands adopting a relative anti configuration, which is common for complexes of this type [29, 30, [43] [44] [45] [46] . The introduced ligands bridge the dipalladium centre, binding in all cases through nitrogen and either the carbon oxygen (sac and bit) or thiocarbonyl sulfur (tsac) (Chart 2) lying cis to one another (Chart 3).
Chart 3. Ligand coordination geometries of dipalladium complexes
While gross structure features of complexes 2-4 are very similar closer inspection shows that there are some important differences. In the sac derivative 2 , the nitrogen atoms of the sac [31] . Upon cooling they found that the broad singlet split into two signals of equal intensity and attributed the observed changes to an intramolecular fluxional process suggested to be (but not proven) cleavage of a Pd-N bond to the 6-methyl pyridine-2-thionate ligand followed by rotation about the remaining Pd-S bond and reformation. We thus suggest similar processes must operate in 2-4, that is cleavage of a Pd-N bond to one of the bridging ligands followed by rapid rotation about the remaining Pd-O or Pd-S bond. respectively may also account for their quite different colour; off-white and brown.
Synthesis and characterisation of mono-substituted [Pd(Me
Unfortunately we have been unable to confirm this by crystallography.
Synthesis and characterisation of [Pd(Me 2 NCH 2 C 6 H 4 - 2 N,C)Cl(ampyH- 1 N)]
After successfully preparing sac, tsac and bit complexes 2-6 we considered preparing a (7) as a pale yellow solid in 91% yield. Characterisation was straightforward based on analytical and spectroscopic data and also from an X-ray crystallographic study the results of which are summarised in Figure 4 and its caption. The structure confirms the so-called "bridge-splitting" of 1 and the overall coordination geometry is very similar to related Pd(II) complexes containing 2-aminopyridine (2-apyH) and 2-aminopyrimidine (2-apymH) and a metalated 2-pyridine ligand [55] . In all these complexes the two nitrogen atoms lie trans to one another [7 N1-Pd1-N2 174.0 (1 
Summary and Conclusions
In 
